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Description
Technical Field

[0001] The present invention relates to an inner shell
for usein a gyratory crusher, which inner shell is intended
to be brought into contact with a material that is supplied
at the upper portion of the crusher and is to be crushed,
and that in a crushing gap crush the same material
against an outer shell, wherein the inner shell during
crushing will rotate around its own centre axis in a first
direction.

[0002] The presentinvention also relates to a gyratory
crusher, which has an inner shell that is intended to be
brought into contact with a material that is supplied at the
upper portion of the crusher and is to be crushed, and
that in a crushing gap crush the same material against
an outer shell, wherein the inner shell during crushing
will rotate around its own centre axis in a first direction.

Background Art

[0003] In the crushing of hard material, e.g., stone
blocks or ore blocks, materials are frequently crushed
that have an initial size of, e.g., 300 mm or less to a size
of, e.g., approx. 0-25 mm by means of a gyratory crusher.
An example of a gyratory crusher is disclosed in US
4,566,638. Said crusher has an outer shell that is mount-
ed in a frame. An inner shell is fastened to a crushing
head. The crushing head is fastened to a shaft, which at
the lower end thereof is eccentrically mounted and which
is driven by a motor. Between the outer and the inner
shell, a crushing gap is formed into which material can
be supplied. Upon crushing, the motor will get the shaft
and thereby the crushing head to execute a gyratory pen-
dulum motion, i.e., a motion during which the inner and
the outer shell approach each other along a rotary gen-
eratrix and retreat from each other along another diamet-
rically opposite generatrix.

[0004] Itis a common problem upon crushing of hard
materials by means of a gyratory crusher that a number
of material pieces have a substantially larger size than
what the desired crushing gap can accept. As a conse-
quence, these pieces are not crushed but remain above
the crushing gap and block materials having smaller grain
size from coming down into the crushing gap and be
crushed. A results of this is that blockages may arise,
which entails a capacity reduction and that a manual
cleaning has to be carried out. In practice, the conse-
quence will frequently be that an unnecessary wide
crushing gap has to be chosen so that even the large
material pieces can come down into the crushing gap.
However, this leads to a deteriorated size reduction of
the supplied material and an unfavourable wear pattern
of the shells. FR 2 007 305 A5, on which the preambles
of claims 1 and 15 are based, shows an example of the
latter.
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Summary of the Invention

[0005] Itis anobject of the present invention to provide
an inner shell for use in the fine crushing in a gyratory
crusher, which inner shell decreases or entirely elimi-
nates the above-mentioned problems of the known tech-
nique.

[0006] This object is attained by an inner shell, which
is of the kind mentioned by way of introduction and is
characterized in that it has at least one additional crusher
surface, which, in horizontal projection and as seen in
the first direction, has a decreasing distance to said cen-
tre axis and which at a first end, which is situated at the
downstream end of the additional crusher surface in re-
spect of the first direction, is situated at a first distance
from the centre axis, and at a second end, which is situ-
ated atthe upstream end of the additional crusher surface
in respect of the first direction, is situated at a second
distance from the centre axis, which second distance is
greater than said first distance, in such a way that objects
can be introduced between the additional crusher surface
and the outer shell near said first end in order to, near
said second end, be squeezed between the additional
crusher surface and the outer shell and be crushed.
[0007] An advantage of this inner shell is that the inner
shell can be adapted for optimum crushing of a supplied
material that has a certain size distribution and also man-
age that a certain quantity of the supplied material has a
considerably larger size than the average size. Thereby,
a crusher, in which the inner shell according to the inven-
tion is installed, can tolerate that the supplied material is
not entirely free from objects that actually are too large
for the crushing gap in question. The crusher also gets
aconsiderably larger span in which size distributions that
can be accepted, which makes that the crusher can work
with materials of varying size distribution without the
shells needing to be replaced. The size reduction of the
supplied material is improved, which makes that fewer
crushing cycles are required for the provision of a certain
size distribution of the final product. The fact that the ad-
ditional crusher surface is located on the inner shell,
which rotates, entails that no problems of ovality in the
crushing gap arise.

[0008] According to a preferred embodiment, the ad-
ditional crusher surface extends, at least at the upper
portion of the inner shell, around the circumference of
theinnershelloveranangle of atleast20°. This extension
has turned out convenient in order to provide such nip
angles and squeezing forces in the additional crusher
surface that large objects are crushed efficiently. In case
aplurality of additional crusher surfaces are utilized, each
one should extend around the circumference of the inner
shell over an angle of at least 20°.

[0009] Preferably, the additional crusher surface is
arched. An arched surface entails a good nip angle and
an efficient squeezing of objects against the outer shell.
According to an even more preferred embodiment, the
additional crusher surface has, in relation to the centre
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axis of the inner shell, a bulging arc-shape. The bulging
arc-shape gives a good nip angle and a good wear re-
sistance, in such a way that the additional crusher surface
also after a time of wear retains the function thereof.
[0010] Suitably, the inner shell is provided with 1-8 ad-
ditional crusher surfaces, each one of which, in horizontal
projection and as seen in the first direction, has a de-
creasing distance to said centre axis. At least 2 additional
crusher surfaces make it possible to distribute the addi-
tional crusher surfaces symmetrically around the circum-
ference of the inner shell, which decreases the risk of
unbalances in the shell during operation. The more ad-
ditional crusher surfaces, the greater capacity to squeeze
large objects into pieces. However, if the number of ad-
ditional crusher surfaces becomes greater than 8, the
additional crusher surfaces will obstruct supplied large
objects from coming down fast into the crushing gap. If
the inner shell has at least two additional crusher surfac-
es, these should suitably be symmetrically distributed
along the circumference of the inner shell and preferably
have the same design for the most efficient crushing of
the large objects.

[0011] Preferably, the additional crusher surface
slopes, as seen in vertical projection, at the upper portion
thereof inward toward the centre axis of the inner shell.
An advantage of this is that the opening between the
additional crusher surface and the outer shell becomes
wider, which facilitates for supplied material to be led
down into the crushing gap. According to an even more
preferred embodiment, the additional crusher surface
slopes inward toward the centre axis of the inner shell at
an angle of 1-55°, even more preferred 1-30°, to the ver-
tical plane, at least at the upper portion thereof. These
angles have turned out to entail appropriate nip angles,
low wear and small obstacle for supplied material.
[0012] According to a preferred embodiment, the inner
shell has at least one shelf extending around the inner
shell, a shoulder provided with the additional crusher sur-
face being formed on said shelf. Formation of the addi-
tional crusher surface on the shelf is particularly advan-
tageous in that objects that are too large to be supplied
into the crushing gap will be accumulated on the shelves.
The additional crusher surfaces will squeeze the objects
into pieces and entail that these can be supplied into the
crushing gap. According to an even more preferred em-
bodiment, said shelf is formed in the upper portion of the
inner shell, which has the advantage that the shelf forms
an intermediate storage for the supplied material, which
is conditioned to the correct size by the additional crusher
surface before it is supplied into the crushing gap.
[0013] According to another preferred embodiment,
the additional crusher surface extends along a height in
the vertical direction that is atleast 40 % of the total height
in the vertical direction along which crushing of material
takes place against the inner shell. An advantage of this
embodiment is that the additional crusher surface can
contribute to the squeezing of large objects into pieces
along a great part of the height of the inner shell. Thereby,
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the quantity of large objects that can be received increas-
es without the capacity of the crusher decreasing appre-
ciably. Preferably, the difference between said first dis-
tance and said second distance decreases gradually with
increasing distance from the upper portion of the inner
shell. An advantage of this is that the further down into
the crusher that the supplied material comes, the more
even size distribution it gets and the additional crusher
surface can therefore gradually merge into the other
crusher surfaces, which entails a more even load on the
crusher.

[0014] Suitably, the additional crusher surface forms
a transition between a first circumference portion, which
on each height level has a constant distance to said cen-
tre axis, which distance is equal to the distance of the
additional crusher surface at said first end to the centre
axis on the respective level, and a second circumference
portion, which on each height level has a constant dis-
tance to said centre axis, which distance is equal to the
distance of the additional crusher surface at said second
end to the centre axis on the respective level. Thereby,
the crushing gap can be divided into a narrow crushing
chamber and a wide crushing chamber by the fact that
the inner shell is provided with an outer crusher surface
and an inner crusher surface. The additional crusher sur-
face forms a transition between the inner crusher surface
and the outer crusher surface and contributes to the
squeezing of large objects into pieces, which are supplied
in the wide crushing chamber, in such a way that these
can be crushed further in the narrow crushing chamber.
[0015] Suitably, the second distance is 5-30 % greater
than the first distance, at least in the upper portion of the
shell. A second distance more than 30 % greater than
the first distance would entail great mechanical loads on
the crusher when very large objects are squeezed be-
tween the additional crusher surface and the outer shell.
A second distance less than 5 % greater than the first
distance would entail that the additional crusher surface
gets a very limited effect on the large objects.

[0016] It is also an object of the present invention to
provide a gyratory crusher, which gyratory crusheris less
sensitive to the size distribution of supplied material than
the known crushers.

[0017] Thisobjectis attained by a gyratory crusher that
is of the above-mentioned kind and characterized in that
theinner shell has atleast one additional crusher surface,
which, in horizontal projection and as seen in the first
direction, has a decreasing distance to said centre axis
and which at a first end, which is situated at the down-
stream end of the additional crusher surface in respect
of the first direction, is arranged to form a first shell dis-
tance to the outer shell, and at a second end, which is
situated at the upstream end of the additional crusher
surface in respect of the first direction, is arranged to form
a second shell distance to the outer shell, which second
shell distance is less than said first shell distance, so that
objects can be introduced between the additional crusher
surface and the outer shell at said first end in order to,
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at said second end, be squeezed between the additional
crusher surface and the outer shell and be crushed. A
gyratory crusher of this type has, among other things,
the advantage that it can be adapted for optimum crush-
ing of a supplied material that has a certain size distribu-
tion and also manage that certain objects have a consid-
erably larger size than the average size.

[0018] According to a preferred embodiment, the inner
shell has at least one shelf extending around the inner
shell, a shoulder provided with the additional crusher sur-
face being formed on said shelf, the second shell distance
being 10-60 % of the first shell distance. A gyratory crush-
er having shells of this type is very convenient for fine
crushing, i.e., the crushing of a material that initially is
relatively fine-grained.

[0019] According to another preferred embodiment,
the additional crusher surface extends along a height in
the vertical direction that is atleast 40 % of the total height
in the vertical direction along which crushing of material
takes place against the inner shell, the second shell dis-
tance being 40-90 % of the first shell distance on a level
with the upper portion of the inner shell. A gyratory crush-
er having shells of this type is very convenient for the
crushing of a material the size distribution of which may
vary within wide limits, i.e., the crushing of a material that
is not well-defined in respect of the size distribution.
[0020] Suitably, the additional crusher surface forms,
seen in a radially vertical plane and on a certain level in
the vertical direction, an angle of 1-30° with the crusher
surface of the outer shell on the same level. An angle
largerthan 30° entails arisk that objects are not squeezed
in between the additional crusher surface and the outer
shell and thereby are not crushed in the desired way. An
angle less than 1° means that it will be more difficult for
material to come down fast between the additional crush-
er surface and the outer shell.

[0021] Additional features and advantages of the in-
vention described above will evident from the description
below and the appended claims.

Brief Description of the Drawings

[0022] The invention will henceforth be described by
means of embodiment examples and with reference to
the appended drawings.

Fig. 1 schematically shows a gyratory crusher having
associated driving, setting and control devices.

Fig. 2a is a side view and shows an inner shell ac-
cording to a first embodiment of the present inven-
tion.

Fig. 2b is a perspective view and shows the shell
shown in Fig. 2a seen obliquely from above.

Fig. 2c is a top view and shows the shell shown in
Fig. 2a seen straight from above.

Fig. 3 is a section view in the horizontal plane and
shows the inner shell shown in Fig. 2a in the section
[I-11l as well as an outer shell.
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Fig. 4 is a sectional view in the vertical plane and
shows the inner shell and the outer shell as seen in
the section IV in Fig. 1.

Fig. 5a is a side view and shows an inner shell ac-
cording to a second embodiment of the present in-
vention.

Fig. 5b is a perspective view and shows the shell
shown in Fig. 5a seen obliquely from above.

Fig. 5¢c is a top view and shows the shell shown in
Fig. 5a seen straight from above.

Fig. 6a is a section view in the horizontal plane and
shows the inner shell shown in Fig. 5a in the section
Vla-Vla as well as an outer shell.

Fig. 6b is a section view in the horizontal plane and
shows the inner shell shown in Fig. 5a in the section
VIb-VIb as well as an outer shell.

Fig. 6¢ is a section view in the horizontal plane and
shows the inner shell shown in Fig. 5a in the section
Vic-Vic as well as an outer shell.

Fig. 7 is a section view in the vertical plane and shows
the inner shell shown in Fig. 5a and an outer shell.

Description of Preferred Embodiments

[0023] In Fig 1, a gyratory crusher 1 for fine crushing
is schematically shown, which crusher is intended for the
greatest possible size reduction of a supplied material.
The crusher 1 has a shaft 1’, which at the lower end 2
thereof is eccentrically mounted. At the upper end there-
of, the shaft 1’ carries a crushing head 3. The crushing
head 3 has a first, inner, crushing shell 4. In a machine
frame 16, a second, outer, crushing shell 5 has been
mounted in such a way that it surrounds the inner crush-
ing shell 4. Between the inner crushing shell 4 and the
outer crushing shell 5, a crushing gap 6 is formed, which
in axial section, as is shown in Fig. 1, has a decreasing
width inthe downward direction. The shaft 1’, and thereby
the crushing head 3 and the inner crushing shell 4, is
vertically movable by means of a hydraulic setting device,
which comprises a tank 7 for hydraulic fluid, a hydraulic
pump 8, a gas-filled container 9 and a hydraulic piston
15. Furthermore, a motor 10 is connected to the crusher,
which motor during operation of the crusher 1 is arranged
to bring the shaft 1’, and thereby the crushing head 3, to
execute a gyratory motion, i.e., a motion during which
the two crushing shells 4, 5 approach each other along
a rotary generatrix and retreat from each other at a dia-
metrically opposite generatrix.

[0024] In operation, the crusher is controlled by a con-
trol device 11, which, via an input 12’, receives input sig-
nals from a transducer 12 arranged at the motor 10, which
transducer measures the load on the motor 10, via an
input 13’ receives input signals from a pressure trans-
ducer 13, which measures the pressure in the hydraulic
fluid in the setting device 7, 8, 9, 15, and via an input 14’
receives signals from a level transducer 14, which meas-
ures the position of the shaft 1’ in the vertical direction in
relation to the machine frame 16.
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[0025] Thus, at the upper portion 17 of the crusher 1,
a material is supplied, which then is crushed in the crush-
ing gap 6 between the inner shell 4 and the outer shell 5
into decreasingly sizes while the material moves down-
ward through the crushing gap 6.

[0026] Fig. 2a-2c shows the inner shell 4 seen from
the side, seen in perspective obliquely from above as
well as seen straight from above. The same inner shell
4 is useful in fine crushing, i.e., when the supplied mate-
rial has a size of typically approx. 30-80 mm and the
finished crushed product is intended to have a size of
approx. 0-25 mm. At the upper portion 20 thereof, the
shell has 4 an upper, first shelf 22, an intermediate, sec-
ond shelf 24 and a lower, third shelf 26 on which shelves
22, 24, 26 material can rest before it is supplied into the
crushing gap 6. Thus, the three shelves 22, 24, 26 form
a bluffer stock where supplied material is collected before
it is led further into the crushing gap 6. The shelves 22,
24, 26 are, as is seen in Fig. 2a, substantially horizontal,
but may slope as much as 45° to the horizontal plane.
Underneath the third shelf 26, the actual crusher surface
28 begins where the principal crushing of the material
takes place. After the crusher surface 28, in the lower
portion 30 of the shell 4, a chamfered surface 32 trails
along which crushed material slides out of the crusher 1
to be possible to be fed out subsequently.

[0027] The third shelf 26 carries three shoulders 34,
36, 38, each of which carries an additional crusher sur-
face 40,42 and 44, respectively, i.e., the shell 4 has totally
three additional crusher surfaces 40, 42, 44 in addition
to the crusher surface 28. The additional crusher surfac-
es 40, 42, 44 are symmetrically distributed along the cir-
cumference of theinner shell 4, which among other things
is seen Fig. 2c.

[0028] Fig. 3 showstheinnershell4 seeninthe section
II-1ll'in Fig. 2a. For reasons of clarity, no subjacent struc-
tures are shown but only the structures that are in the
proper section lll-Ill. As is seen in Fig. 3, also the outer
shell 5 is shown as seen in cross-section on the same
level as the inner shell 4. It will be appreciated that the
inner shell 4 during crushing will describe a gyrating mo-
tion and will therefore in each moment have an eccentric
position in relation to the outer shell 5, something that for
reasons of clarity is not shown in the drawings. The de-
sign of and the function of the additional crusher surface
40 will now be described in more detail. An arrow shows
how the inner shell 4, during crushing, will rotate in a first
direction R1 around its own centre axis CL. This rotation
in the first direction R1 is the result of the rolling, via ma-
terial that is to be crushed, against the outer shell 5 that
is caused by the motor 10 bringing the lower end 2 of the
shaft 1’ to gyrate in a second direction, which is opposite
to the first direction R1 The additional crusher surface 40
has, in the horizontal projection shown in Fig. 3 and as
seen in the first direction R1, a decreasing distance to
the centre axis CL. Afirstend 46 situated on the additional
crusher surface 40, which end is situated in the down-
stream end in respect of the first direction R1 has a first
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distance D1 to the centre axis CL. A second end 48 sit-
uated on the additional crusher surface 40, which end is
situated in the upstream end in respect of the first direc-
tion R1, has a second distance D2 to the centre axis CL,
which second distance D2 is approx. 12 % greater than
the first distance D1. Thereby, on the level shown in Fig.
3, during crushing, the crusher 1 will have a first shell
distance C1 occurring between the inner shell 4, at the
first end 46 of the additional crusher surface 40, and the
outer shell 5 that is approx. three times as large as a
second shell distance C2 occurring between the inner
shell 4, at the second end 48 of the additional crusher
surface 40, and the outer shell 5. The shell distances C1
and C2 relate to distances that have been measured in
the respective points on the shell 4 when the respective
point is in a neutral position. Neutral position for a point
on the inner shell 4, in which point the shell distance C1
and C2, respectively, are measured, relates to a position
where the point is halfway between the position where
the point on the inner shell 4 by virtue of the gyrating
motion is as closest to the outer shell 5 and the position
where the point on the inner shell 4 by virtue of the gy-
rating motion is as farthest from the outer shell, i.e., the
measures C1 C2 apply in an imaginary position where
the centre axis CL of the inner shell 4 coincides with the
centre axis of the outer shell 5, as is shown in Fig. 3. The
additional crusher surface 40 extends around the circum-
ference of the inner shell 4 over an angle of approx. 60°,
i.e., the angle o shown in Fig. 3 is approx. 60°. The ad-
ditional crusher surface 40 is arched and has more pre-
cisely a bulging arc-shape in relation to the centre axis
CL of the shell 4, as seen in the horizontal projection
shown in Fig. 3.

[0029] In Fig. 4, the inner shell 4 and the outer shell 5
are shown as seen in the section IV shown in Fig. 1, i.e.,
in a section in vertical projection. As is seen in Fig. 4, at
the upper portion 50 thereof the additional crusher sur-
face 40 slopes inward toward the centre axis CL. In that
connection, the additional crusher surface 40 forms an
angle B with the vertical plane of approx. 10°. The addi-
tional crusher surface 40 forms, as seen in a radially ver-
tical plane according to Fig. 4 and on a certain level in
the vertical direction, an angle y with the crusher surface
of the outer shell 5 on the same level. On the level that
is shown in Fig. 4, the angle yis 3°.

[0030] The additional crusher surfaces 42 and 44 have
the same design as the additional crusher surface 40
described above.

[0031] The function of the additional crusher surfaces
40, 42, 44 during crushing will now be described closer,
reference being made in particular to Fig. 3, in which a
stone block S is schematically shown. The stone block
S is too large to be allowed to be supplied down into the
crushing gap 6, which is best seen in Fig. 1, and will
therefore land on the third shelf 26. Thanks to the rolling,
which causes rotation of the inner shell 4 in the first di-
rection R1, the additional crusher surface 42 will travel
along the stone block S in such away that this is subjected
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to a thinner and thinner cross section from the first end
46 of the additional crusher surface 42 to the second end
48. The thinner and thinner cross section entails that the
stone block S eventually is squeezed against the outer
shell 5 into pieces, indicated by dashed circles in Fig. 3,
which are so smallthatthey can pass downinto the crush-
ing gap 6.

[0032] Thus, the additional crusher surfaces 40, 42,
44 entail that a supplied material, which contains a few
stone blocks that are too large for the crushing gap 6, yet
can be crushed in the crusher without any accumulation
of the too large stone blocks taking place on the shelves
22, 24, 26. The arc-shape of the additional crusher sur-
faces 40, 42, 44, in combination with each additional
crusher surface’s 40, 42, 44 large extension over the cir-
cumference of the shell, i.e., the large angle o, has the
advantage that the nip angles become advantageous,
which decreases the risk that a stone block is pushed in
front of the additional crusher surface 40, 42, 44 instead
of being supplied inward toward the second end 48 and
be squeezed into pieces. The angle [ of the additional
crusher surface 40, 42, 44, as seen in vertical projection,
has also the purpose of forming an appropriate nip angle.
An additional advantage of the additional crusher surface
40, 42, 44 at the upper portion thereof 50 sloping inward
toward the centre axis CL is that the crushing gap 6 there-
by will not become unnecessary narrow at the upper por-
tion thereof.

[0033] Figs. 5a-5¢ show an inner shell 104, according
to a second embodiment of the invention, seen from the
side, seen in perspective obliquely from above as well
as seen straight from above. This inner shell 104 is useful
when the supplied material has a size that may vary within
a wide interval of typically approx. 100-300 mm and the
finished crushed product is intended to have a size of
approx. 0-90 mm. At the upper portion 120 thereof, the
shell 104 has two inner crusher surfaces 128 and two
outer crusher surfaces 129, which are situated between
the inner crusher surfaces 128. At the lower portion 130
thereof, the inner shell 104 has a chamfered surface 132
along which crushed material slides out of the crusher to
be possible to be fed out subsequently. Immediately
above the chamfered surface 132, the shell 104 has a
lower crusher surface 131.

[0034] Atthe upper portion 120 thereof, the inner shell
104 has two shoulders 134, 136 each of which carries
an additional crusher surface 140 and 142, respectively,
i.e., the shell 104 has two additional crusher surfaces
140, 142 in addition to the crusher surfaces 128, 129,
131. The additional crusher surfaces 140, 142 are sym-
metrically distributed along the circumference of the inner
shell 104, which among other things is seen in Fig. 5c.
The additional crusher surface 140 extends, as is seen
in Fig. 5a, along a height H,4q in the vertical direction
that is approx. 80 % of the total height H, in the vertical
direction along which crushing of material takes place
againsttheinnershell 104. Thereby, the additional crush-
er surface 140 will crush large objects not only closest
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to the upper portion 120 but along a great part of the total
height Hy,;, which allows a relatively large share of large
objects to be crushed. By means of the inner shell 104,
the size reduction is increased thanks to the fact that a
great part of the fine material is crushed in a thinner crush-
ing gap, and a more favourable wear pattern of the inner
shell 104 as well as on an outer shell against which the
inner shell 104 crushes objects is also provided.

[0035] Fig. 6a shows the inner shell 104 seen in the
section Vla-Vla in Fig. 5a, i.e., in horizontal projection.
For reasons of clarity, no subjacent structures are shown
but only the structures that are in the proper section Vla-
Vla.AsisseeninFig. 6a, also an outer shell 105 is shown
as seen in cross-section on the same level as the inner
shell 104. The design of and the function of the additional
crusher surface 140 will now be described in more detail.
The arrow shown in Fig. 6a shows how the inner shell 4,
during crushing, will rotate in a first direction R1 around
its own centre axis CL. This rotation in the first direction
R1 is the result of the rolling that has been described
above. The additional crusher surface 140 has, in the
horizontal projection shown in Fig. 6a and as seen in the
firstdirection R1, a decreasing distance to the centre axis
CL. A first end 146 situated on the additional crusher
surface 140, which end is situated in the downstream
end in respect of the first direction R1, has a first distance
D10 to the centre axis CL A second end 148 situated on
the additional crusher surface 140, which end is situated
in the upstream end in respect of the first direction R1,
has a second distance D20 to the centre axis CL, which
second distance D20 is greater than the first distance
D10. The first end 146 of the additional crusher surface
140 connects to the inner crusher surface 128, which
thereby, to the centre axis CL, will have the distance D10
that is constant on this height level. The second end 148
connects to the outer crusher surface 129, which thereby,
to the centre axis CL, also will have the distance D20 that
is constant on this heightlevel. Thus, the additional crush-
er surface 140 forms a smooth transition between the
inner crusher surface 128 and the outer crusher surface
129, as seen in the first direction R1. D20 is approx. 10
% longer than D10, which means that the crushing cham-
ber 143 that is formed between the outer shell 105 and
the inner crusher surface 128 is wider than the crushing
chamber 144 that is formed between the outer shell 105
and the outer crusher surface 129. Thus, at the inner
shell 104, the crushing gap in which material is crushed
will be divided into a wider crushing chamber 143 and a
thinner crushing chamber 144, which co-rotate with the
rotation of the inner shell 104. Thereby, on the level
shown in Fig. 6a, i.e., on a level with the upper portion
120 of the shell 104, during crushing, the crusher will
have a first shell distance C11 occurring between the
inner shell 104, at the first end 146 of the additional crush-
er surface 140, and the outer shell 105 that is approx.
1,3 times as large as a second shell distance C21 occur-
ring between the inner shell 104, at the second end 148
of the additional crusher surface 140, and the outer shell
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105. The additional crusher surface 140 extends, at the
upper portion 120 of the shell 104, along approx. 40° of
the circumference of the shell 104, i.e., the angle a.shown
in Fig. 6a is approx. 40°. The additional crusher surface
140is arched and has more precisely a bulging arc-shape
in relation to the centre axis CL of the shell 104.

[0036] Fig. 6b shows the inner shell 104 seen in the
section VIb-VIb in Fig. 5a. The first end 146 situated on
the additional crusher surface 140 has, on this level, a
first distance D11 to the centre axis CL. The second end
148 has, on this level, a second distance D21 to the centre
axis CL, which second distance D21 is greater than the
first distance D11. D21 is approx. 5 % longer than D11,
which means that the crushing chamber 143 that is
formed between the outer shell 105 and the inner crusher
surface 128 is wider than the crushing chamber 144 that
is formed between the outer shell 105 and the outer
crusher surface 129. However, the difference between
the distance D21 and the distance D11 is smaller than
the difference between the distance D20 and the distance
D10. Hence, the difference decreases between the first
distance D10 and D11, respectively, and the second dis-
tance D20 and D21, respectively, with increasing dis-
tance from the upper portion 120 of the shell.

[0037] The additional crusher surface 140 extends, on
the height level shown in Fig. 6b, along approx. 30° of
the circumference of the shell 104, i.e., the angle a.shown
in Fig. 6b is approx. 30°.

[0038] Fig. 6¢ shows the inner shell 104 seen in the
section Vlc-Vlc in Fig. 5a. As is seen, the shell 104 has,
at this height level, only one crusher surface, viz. the
lower crusher surface 131. Between the lower crusher
surface 131 and the outer shell 105, a crushing gap 106
is formed. Thus, the difference between the first distance
and the second distance has decreased to zero, the inner
crusher surface and the outer crusher surface at a
smooth transition having merged into each other with a
smooth transition in order to jointly form the lower crusher
surface 131.

[0039] InFig. 7, theinner shell 104 and the outer shell
105 are shown as seen in a section in vertical projection,
corresponding to the section that is shown in Fig. 4. As
is seen in Fig. 7, the inner crusher surface 128 slopes,
atthe upper portion thereof 150, inward toward the centre
axis CL. In that connection, the inner crusher surface 128
forms an angle 1 with the vertical plane of approx. 23°.
Also the outer crusher surface 129 slopes at the upper
portion thereof 151 inward toward the centre axis CL and
forms in that connection an angle B2 with the vertical
plane of approx. 17°. The additional crusher surface 140,
which is hidden in Fig. 7, forms a smooth transition be-
tween the inner crusher surface 128 and the outer crush-
er surface 129. The upper portion of the additional crush-
er surface 140 will in that connection also slope inward
toward the centre axis CL and form an angle with the
vertical plane that runs from approx. 23° at the first end
146, next to the inner crusher surface 128, to approx. 17°
at the second end 148, next to the outer crusher surface
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129. On a level with the upper portion of the additional
crusher surface 140, the crusher surface of the outer shell
105 is substantially vertical, as is seen in Fig. 7, and ac-
cordingly the additional crusher surface 140, seen in a
radially vertical plane and on this level, will form an angle
with the crusher surface of the outer shell 105 which runs
from an angle y1 of approx. 23° to an angle y2 of approx.
17°. The additional crusher surface 142 has the same
design as the additional crusher surface 140 described
above.

[0040] The function of the additional crusher surfaces
140, 142 during crushing will now be described closer,
reference being made to Fig. 6a, in which a stone block
S is schematically shown. The stone block S has such
size thatit only can come down into the crushing chamber
143 that is formed between the inner crusher surface 128
and the outer shell 105. Thanks to the rolling, which caus-
es rotation of the inner shell 104 in the first direction R1,
the additional crusher surface 142 will travel along the
stone block S in such a way that this is subjected to a
thinner and thinner cross section from the first end 146
of the additional crusher surface 142 to the second end
148. The thinner and thinner cross section entails that
the stone block S eventually is squeezed into pieces
against the outer shell 105, indicated by dashed circles
in Fig. 6a, which are so small that they also can be
crushed in the thinner crushing chamber 144. It will be
appreciated that the stone block S when being squeezed
into pieces also successively will be moved vertically
downward in the crusher.

[0041] Thus, the inner shell 104 allows a great part of
the crossing operation, concerning the initially sufficiently
small stone blocks as well as the stone block that have
been squeezed into pieces by the additional crusher sur-
faces 140, 142, to take place in the thinner crushing
chamber 144. This has the advantage that the wear of
the lower crusher surface 131 decreases, which results
in a longer service life of both the inner shell 104 and the
outer shell 105. The wider crushing chamber 143 allows
stone blocks, which are too large for the thinner crushing
chamber 144, to be supplied down into the crusher and
be crushed in the wider crushing chamber 143 and/or be
squeezed into pieces by the additional crusher surfaces
140, 142. Thus, the additional crusher surfaces 140, 142,
the inner crusher surfaces 128 and the outer crusher sur-
faces 129 entail that a supplied material, which contains
an indefinite mixture of small and large objects can be
crushed in the crusher, the small objects being crushed
in the narrow crushing chamber 144 that is most suitable
for the same and the large objects being crushed in the
wider crushing chamber 143 that is most suitable for the
same and/or are squeezed into pieces by the additional
crusher surfaces 140, 142. The arc-shape of the addi-
tional crusher surfaces 140, 142, in combination with the
large extension of each additional crusher surface 140,
142 over the circumference of the shell, i.e., the large
angle a, has the advantage that the nip angles become
advantageous, which decreases the risk that large stone
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blocks are pushed in front of the additional crusher sur-
face 140, 142 instead of being supplied inward toward
the second end 148 and be squeezed into pieces.
[0042] It will be appreciated that a large number of
modifications of the embodiments described above are
feasible within the scope of the invention, such as it is
defined by the accompanying claims.

[0043] For instance, the additional crusher surfaces
may have another shape than the bulging arc-shape de-
scribed above. The additional crusher surfaces may, as
seen in horizontal projection, e.g., be straight or have a
curved-in arc-shape, in respect of the centre axis. How-
ever, in most cases, the bulging arc-shape described
above is preferable.

[0044] The number of additional crusher surfaces may
be varied within wide limits. However, at least two addi-
tional crusher surfaces should normally be used and
these should be symmetrically distributed around the cir-
cumference of the inner shell for avoidance of unbalanc-
es in the shell. However, it is also possible to use only 1
additional crusher surface, since the relatively low
number of revolutions in a gyratory crusher makes that
a certain imbalance frequently can be accepted. Usually,
the number of additional crusher surfaces should be at
most 8, even more preferred at most 6, since each ad-
ditional crusher surface otherwise would become very
short. Furthermore, in the case of too large a number of
additional crusher surfaces, large objects are obstructed
from coming down fast into the crushing gap.

[0045] In the example shown in Fig., 3 the first shell
distance C1 in the crusher 1 is approx. three times as
large as the second shell distance C2, i.e., the second
shell distance C2is approx. 33 % of the first shell distance
C1 on a level with the upper portion 20 of the inner shell
4. In the example shown in Fig. 6a, the second shell dis-
tance C21 is approx. 75 % of the first shell distance C11
on a level with the upper portion 120 of the inner shell
104. It will be appreciated that the relation between the
second shell distance C2 and the first shell distance C1
may be varied within wide limits. It has turned out that
the second shell distance C2; C21 should be 10-90 % of
the first shell distance C1; C11 at least on a level with
the upper portion of the inner shell, for the provision of
an efficient squeezing of large objects without too great
a mechanical load on the shaft 1’ of the crusher 1 and
the frame 16. It is even more preferred, in the embodi-
ment shown in Figs. 1-4 having additional crusher sur-
faces 40, 42, 44 formed on shoulders 34, 36, 38 that are
carried by a shelf 26, that the second shell distance C2
is 10-60 % of the first shell distance C1. In the embodi-
ment shown in Figs. 5-7, at the upper portion of the inner
shell, the second shell distance C21 is suitably 40-90 %
of the first shell distance C11. As has been mentioned
above, the shell distances relates to a neutral position,
i.e., the shell distances have been measured at points
on the inner shell, which points, in the moment of meas-
uring, are halfway between the nearest position and the
most remote position in relation to the outer shell.

10

15

20

25

30

35

40

45

50

55

[0046] The inner shell 4 shown in Figs. 1-4 has 3
shelves 22, 24, 26. It will be appreciated that an inner
shell may be provided with 1, 2, 3 or even more shelves.
At least one shoulder having an additional crusher sur-
face is formed on at least one of these shelves, but shoul-
ders having additional crusher surfaces may also be
formed on a plurality of shelves. Suitably, at least one
shoulder is formed with an additional crusher surface on
at least the lowermost shelf.

[0047] Inthe examples described above, in Fig. 3 and
Fig. 6a, stone blocks S are indicated that have an ap-
proxmately spherical shape. Tests have shown that the
inner shells described above can squeeze stone blocks
of substantially all shapes into pieces.

[0048] The inner shell 4 that is shown in Figs. 1-4 has
additional crusher surfaces 40, 42, 44, which are formed
on shoulders 34, 36, 38 carried by a shelf 26. The inner
shell 104 shown in Figs. 5-7 has additional crusher sur-
faces 140, 142 that form transitions between inner crush-
er surfaces 128 and outer crusher surfaces 129. Itis also
possible to produce an inner shell, which in the upper
portion thereof has a shelf carrying shoulders that have
additional crusher surfaces according to the embodiment
shown in Figs. 1-4, and which furthermore, underneath
the additional crusher surfaces according to Figs. 1-4,
has additional crusher surfaces according to Figs. 5-7,
which form transitions between inner crusher surfaces
and outer crusher surfaces. Thus, itis possible to produce
an inner shell that has additional crusher surfaces both
of the type shown in Figs. 1-4 and of the type shown in
Figs. 5-7. Such an inner shell can, in the upper portion
thereof, having the additional crusher surfaces according
to Figs. 1-4, crush a few objects that are substantially
larger than what the crushing gap is intended for, and,
underneath said upper portion, by means of the addition-
al crusher surfaces according to Figs. 5-7 and the inner
and outer crusher surfaces crush fine-grained as well as
somewhat more coarse-grained material in the most ef-
ficient possible way.

[0049] Itwill be appreciated that the invention also may
be applied on other types of crushers than the gyratory
crusher described above that has a hydraulic regulation
of the vertical position of the inner shell. The invention
may also be applied to, among other things, crushers
that have a mechanical setting of the gap between the
inner and outer shell, for instance the type of crushers
described in US 1,894,601 in the name of Symons. In
the last-mentioned type of crushers, occasionally called
Symons type, the setting of the gap between the inner
and outer shell is carried out by the fact that a case, in
which the outer shellis fastened, is threaded in a machine
frame and turned in relation to the same for the achieve-
ment of the desired gap. In a variant of this type of crush-
ers, instead of a thread, a number of hydraulic cylinders
are utilized for the adjustment of the case in which the
outer shell is fastened. The invention is applicable also
to this type of crushers.

[0050] The first direction shown in Fig. 3 and Figs. 6a-
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¢ R1 is an anti-clockwise direction. It will be appreciated
that the invention also relates to inner shells that have
been formed in order to rotate in a first direction that is a
clockwise direction.

Claims

1.

Inner shell for use in a gyratory crusher (1), which
inner shell (4; 104) is intended to be brought into
contact with a material that is supplied at the upper
portion (17) of the crusher (1) and is to be crushed,
and that in a crushing gap (6) crush the same mate-
rial against an outer shell (5; 105), wherein the inner
shell (4; 104) during crushing will rotate around its
own centre axis (CL) in a first direction (R1), char-
acterized in that the inner shell (4; 104) has at least
one additional crusher surface (40; 140), which, in
horizontal projection and as seen in the first direction
(R1), has a decreasing distance to said centre axis
(CL) and which at a first end (46; 146), which is sit-
uated at the downstream end of the additional crush-
er surface (40; 140) in respect of the first direction
(R1), is situated at a first distance (D1) from the cen-
tre axis (CL), and at a second end (48; 148), which
is situated at the upstream end of the additional
crusher surface (40; 140) in respect of the first direc-
tion (R1), is situated at a second distance (D2) from
the centre axis (CL), which second distance (D2) is
greater than said first distance (D1), so that objects
(S) can be introduced between the additional crusher
surface (40; 140) and the outer shell (5; 105) near
said first end (46; 146) in order to, near said second
end (48; 148), be squeezed between the additional
crusher surface (40; 140) and the outer shell (5; 105)
and be crushed.

Inner shell according to claim 1, wherein the addi-
tional crusher surface (40; 140), at least at the upper
portion (20; 120) of the inner shell (4; 104), extends
around the circumference of the inner shell (4; 104)
over an angle (o) of at least 20°.

Inner shell according to any one of claims 1 and 2,
wherein the additional crusher surface (40; 140) is
arched.

Inner shell according to any one of the preceding
claims, wherein the additional crusher surface (40;
140), in relation to the centre axis (CL) of the inner
shell, (4; 104) has a bulging arc-shape.

Inner shell according to any one of the preceding
claims, wherein the inner shell (4; 104) is provided
with 1-8 additional crusher surfaces (40, 42, 44; 140,
142) each one of which, in horizontal projection and
as seen in the first direction (R1), has a decreasing
distance to said centre axis (CL).
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6.

10.

11.

12.

13.

14.

Inner shell according to claim 5, which inner shell (4;
104) has at least two additional crusher surfaces (40,
42, 44; 140, 142), which are symmetrically distribut-
ed along the circumference of the inner shell (4; 104).

Inner shell according to any one of the preceding
claims, wherein the additional crusher surface (40;
140), as seen in vertical projection, at the upper por-
tion (50) thereof slopes inward toward the centre axis
(CL) of the inner shell (4; 104).

Inner shell according to claim 7, wherein the addi-
tional crusher surface (40; 140) slopes inward toward
the centre axis (CL) of the inner shell (4; 104) at an
angle (B) of 1-55° to the vertical plane, at least at the
upper portion (50) thereof.

Inner shell according to any one of the preceding
claims, wherein the inner shell (4) has at least one
shelf (26) extending around the inner shell (4), a
shoulder (34) provided with the additional crusher
surface (40) being formed on said shelf (26).

Inner shell according to claim 9, wherein the shelf
(26) is placed in the upper portion (20) of the inner
shell (4).

Inner shell according to any one of claims 1-8, where-
in the additional crusher surface (140) extends along
a height (H,qq) in the vertical direction that is at least
40 % of the total height (H,;) in the vertical direction
along which crushing of material takes place against
the inner shell (104).

Inner shell according to claim 11, wherein the differ-
ence between said first distance (D10, D11) and said
second distance (D20, D21) gradually decreases
with increasing distance from the upper portion (120)
of the inner shell (104).

Inner shell according to claim 11 or 12, wherein the
additional crusher surface (140) forms a transition
between a first circumference portion (128), which
on each height level has a constant distance (D10)
to said centre axis (CL), which distance (D10) is
equal to the distance of the additional crusher sur-
face (140) at said first end (146) to the centre axis
(CL) on the respective level, and a second circum-
ference portion (129), which on each height level has
a constant distance (D20) to said centre axis (CL),
which distance is equal to the distance of the addi-
tional crusher surface (140) at said second end (148)
to the centre axis (CL) on the respective level.

Inner shell according to any one of the preceding
claims, wherein said second distance (D2; D20) is
5-30 % greater than said first distance (D1; D10), at
least in the upper portion (20; 120) of the shell (4;
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104).

Gyratory crusher, which has an inner shell (4; 104)
that is intended to be brought into contact with a ma-
terial that is supplied at the upper portion (17) of the
crusher (1) and is to be crushed, and that in a crush-
ing gap (6) crush the same material against an outer
shell (5; 105), wherein the inner shell (4; 104) during
crushing will rotate around its own centre axis (CL)
in a first direction (R1), characterized in that the
innershell (4; 104) has atleast one additional crusher
surface (40; 140), which, in horizontal projection and
as seen in the first direction (R1), has a decreasing
distance to said centre axis (CL) and which at a first
end (46; 146), which is situated at the downstream
end of the additional crusher surface (40; 140) in
respect of the first direction (R1), forms a first shell
distance (C1) to the outer shell (5; 105), and at a
second end (48; 148), which is situated at the up-
stream end of the additional crusher surface (40;
140) in respect of the first direction (R1), forms a
second shell distance (C2) to the outer shell (5; 105),
which second shell distance (C2) is smaller than said
first shell distance (C1), so that objects can be intro-
duced between the additional crusher surface (40;
140) and the outer shell (5; 105) at said first end (46;
146) in order to, at said second end (48; 148), be
squeezed between the additional crusher surface
(40; 140) and the outer shell (5; 105) and be crushed.

Gyratory crusher according to claim 15, wherein the
second shell distance (C2; C21) is 10-90 % of the
first shell distance (C1; C11), at least on a level with
the upper portion (20; 120) of the inner shell (4; 104),
when the respective shell distance has been meas-
ured in neutral position in relation to the outer shell
(5; 105).

Gyratory crusher according to claim 16, wherein the
inner shell (4) has at least one shelf (26) extending
around the inner shell (4), a shoulder (34) provided
with the additional crusher surface (40) being formed
on said shelf (26), the second shell distance (C2)
being 10-60 % of the first shell distance (C1).

Gyratory crusher according to claim 16, wherein the
additional crusher surface (140) extends along a
height (H,4q) in the vertical direction that is at least
40 % of the total height (H,y) in the vertical direction
along which crushing of material takes place against
the inner shell (104), the second shell distance (C21)
being 40-90 % of the first shell distance (C11) on a
level with the upper portion (120) of the inner shell
(104).

Gyratory crusher according to any one claims 15-18,
wherein the additional crusher surface (40), seen in
a radially vertical plane and on a certain level in the
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10

vertical direction, forms an angle (y) of 1-30° with the
crusher surface of the outer shell (5; 105) on the
same level.

Patentanspriiche

1.

Innengehause fur die Verwendung in einem Kreisel-
brecher (1), wobei das Innengehause (4; 104) mit
einem Material in Kontakt gebracht werden soll, das
zum oberen Teil (17) des Brechers (1) gefihrt wird
und gebrochen werden soll, wobei dieses Material
in einem Brechspalt (6) gegen ein Auengehduse
(5; 105) gequetscht wird, wobei das Innengehause
(4; 104) beim Brechen um seine mittlere Achse (CL)
in einer ersten Richtung (R1) rotiert, dadurch ge-
kennzeichnet, dass das Innengehause (4; 104) we-
nigstens eine zusatzliche Brecherflache (40; 140)
hat, die im Grundriss und in der ersten Richtung (R1)
gesehen einen abnehmenden Abstand von der ge-
nannten mittleren Achse (CL) hat und die sich an
einem ersten Ende (46; 146), das sich am stromab-
wartigen Ende der zuséatzlichen Brecherflache (40;
140) in Bezug auf die erste Richtung (R1) befindet,
in einem ersten Abstand (D1) von der mittleren Ach-
se (CL) befindet, und sich an einem zweiten Ende
(48; 148), das sich am stromaufwartigen Ende der
zusatzlichen Brecherflache (40; 140) in Bezug auf
die erste Richtung (R1) befindet, in einem zweiten
Abstand (D2) von der mittleren Achse (CL) befindet,
wobei der zweite Abstand (D2) groRer ist als der ge-
nannte erste Abstand (D1), so dass Objekte (S) zwi-
schen die zusatzliche Brecherflache (40; 140) und
das Auflengehduse (5; 105) in der Nahe des ge-
nannten ersten Endes (46; 146) eingefiihrt werden
kénnen, um in der Nahe des genannten zweiten En-
des (48; 148) zwischen der zusatzlichen Brecherfla-
che (40; 140) und dem AuRengehéause (5; 105) zer-
quetscht und gebrochen zu werden.

Innengehause nach Anspruch 1, wobei die zusatz-
liche Brecherflache (40; 140) wenigstens im oberen
Teil (20; 120) des Innengehauses (4; 104) um den
Umfang des Innengehéuses (4; 104) Uber einen
Winkel (o) von wenigstens 20° verlauft.

Innengehduse nach einem der Anspriiche 1 und 2,
wobei die zusatzliche Brecherflache (40; 140) bo-
genformig ist.

Innengehduse nach einem der vorherigen Anspru-
che, wobei die zusétzliche Brecherflache (40; 140)
in Bezug auf die mittlere Achse (CL) des Innenge-
hauses (4; 104) eine gewolbte Bogenform hat.

Innengehduse nach einem der vorherigen Anspru-
che, wobei das Innengehduse (4; 104) mit ein bis
acht zusatzlichen Brecherflachen (40, 42, 44; 140,
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142) versehen ist, die jeweils im Grundriss und in
der ersten Richtung (R1) gesehen einen abnehmen-
den Abstand von der genannten mittleren Achse
(CL) haben.

Innengehduse nach Anspruch 5, wobei das Innen-
gehause (4; 104) wenigstens zwei zusatzliche Bre-
cherflachen (40, 42, 44; 140, 142) hat, die symme-
trisch Gber den Umfang des Innengehauses (4; 104)
verteilt sind.

Innengehduse nach einem der vorherigen Anspri-
che, wobei die zusatzliche Brecherflache (40, 140),
in vertikaler Projektion gesehen, an ihrem oberen
Teil (50) in Richtung auf die mittlere Achse (CL) des
Innengehauses (4; 104) geneigt ist.

Innengehduse nach Anspruch 7, wobei die zuséatz-
liche Brecherflache (40; 140) in Richtung auf die mitt-
lere Achse (CL) des Innengehauses (4; 104) in ei-
nem Winkel () von 1-55° zur vertikalen Ebene we-
nigstensinihrem oberen Teil (50) nachinnen geneigt
ist.

Innengehduse nach einem der vorherigen Anspri-
che, wobei das Innengehause (4) wenigstens einum
die Innenwand (4) verlaufendes Gesims (26) hat,
wobei eine an der zusatzlichen Brecherflache (40)
vorgesehene Schulter (34) auf dem genannten Ge-
sims (26) ausgebildet wird.

Innengehause nach Anspruch 9, wobei das Gesims
(26) im oberen Teil (20) des Innengehauses (4) plat-
ziert ist.

Innengehduse nach einem der Anspriiche 1-8, wo-
bei die zusatzliche Brecherflache (140) entlang einer
Hoéhe (H,q4q) in vertikaler Richtung verlauft, die we-
nigstens 40 % der Gesamthohe (H,) in vertikaler
Richtung betragt, entlang der das Material am In-
nengehause (104) gebrochen wird.

Innengehduse nach Anspruch 11, wobei die Diffe-
renz zwischen dem genannten ersten Abstand (D10,
D11) und dem genannten zweiten Abstand (D20,
D21) allmahlich mit zunehmendem Abstand vom
oberen Teil (120) des Innengehduses (104) ab-
nimmt.

Innengehause nach Anspruch 11 oder 12, wobei die
zusatzliche Brecherflaiche (140) einen Ubergang
zwischen einem ersten Umfangsteil (128), der auf
jedem Hoéhenniveau einen konstanten Abstand
(D10) von der genannten mittleren Achse (CL) hat,
wobei der Abstand (D10) gleich dem Abstand der
zusatzlichen Brecherflache (140) an dem genannten
ersten Ende (146) von der mittleren Achse (CL) auf
dem jeweiligen Niveau ist, und einem zweiten Um-
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14.

15.

16.

17.

20

fangsteil (129) bildet, der auf jedem Hohenniveau
einen konstanten Abstand (D20) von der genannten
mittleren Achse (CL) hat, wobei dieser Abstand
gleich dem Abstand der zusatzlichen Brecherflache
(140) an dem genannten zweiten Ende (148) von
der mittleren Achse (CL) auf dem jeweiligen Niveau
ist.

Innengehause nach einem der vorherigen Anspri-
che, wobei der genannte zweite Abstand (D2; D20)
5-30 % grofRer ist als der genannte erste Abstand
(D1; D10), wenigstens im oberen Teil (20; 120) des
Gehdauses (4; 104).

Kreiselbrecher mit einem Innengehause (4; 104),
das mit einem Material in Kontakt gebracht werden
soll, das zum oberen Teil (17) des Brechers (1) ge-
fuhrt wird und gebrochen werden soll, wobei dieses
Material in einem Brechspalt (6) gegen ein Aul3en-
gehause (5; 105) gequetscht wird, wobei das Innen-
gehause (4; 104) beim Brechen um seine mittlere
Achse (CL) in einer ersten Richtung (R1) rotiert, da-
durch gekennzeichnet, dass das Innengehause
(4; 104) wenigstens eine zusatzliche Brecherflache
(40; 140) hat, dieim Grundriss und in der ersten Rich-
tung (R1) gesehen einen abnehmenden Abstand
von der genannten mittleren Achse (CL) hat und die
an einem ersten Ende (46; 146), das sich am strom-
abwartigen Ende der zusatzlichen Brecherflache
(40; 140) in Bezug auf die erste Richtung (R1) be-
findet, einen ersten Gehauseabstand (C1) vom Au-
Rengehause (5; 105) bildet, und an einem zweiten
Ende (48; 148), das sich am stromaufwartigen Ende
der zuséatzlichen Brecherflache (40; 140) in Bezug
auf die erste Richtung (R1) befindet, einen zweiten
Gehauseabstand (C2) vom AuRengehause (5; 105)
bildet, wobei der zweite Gehauseabstand (C2) klei-
ner ist als der genannte erste Gehaduseabstand (C1),
so dass Objekte zwischen die zusatzliche Brecher-
flache (40; 140) und das AuRengehause (5; 105) an
dem genannten ersten Ende (46; 146) eingeflhrt
werden kénnen, um an dem genannten zweiten En-
de (48; 148) zwischen der zusatzlichen Brecherfla-
che (40; 140) und dem AuRBengehause (5; 105) zer-
quetscht und gebrochen zu werden.

Kreiselbrecher nach Anspruch 15, wobei der zweite
Gehauseabstand (C2; C21) 10-90° des ersten Ge-
hauseabstands (C1; C11) wenigstens auf einem Ni-
veau mitdem oberen Teil (20; 120) des Innengehau-
ses (4; 104) betragt, wenn der jeweilige Gehause-
abstand in einer neutralen Position in Bezug auf das
AuRengehdause (5; 105) gemessen wurde.

Kreiselbrecher nach Anspruch 16, wobei das Innen-
gehause (4) wenigstens ein um die Innenwand (4)
verlaufendes Gesims (26) hat, wobei eine an der zu-
satzlichen Brecherflache (40) vorgesehene Schulter
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(34) auf dem genannten Gesims (26) ausgebildet
wird, wobei der zweite Gehduseabstand (C2)
10-60% des ersten Gehauseabstands (C1) betragt.

Kreiselbrecher nach Anspruch 16, wobei die zusatz-
liche Brecherfléche (140) entlang einer Hohe (H,4q)
in vertikaler Richtung verlauft, die wenigstens 40 %
der Gesamthohe (Hy;) in vertikaler Richtung betréagt,
entlang der das Material am Innengehause (104) ge-
brochen wird, wobei der zweite Gehauseabstand
(C21) 40-90% des ersten Gehauseabstands (C11)
auf einem Niveau mit dem oberen Teil (120) des In-
nengehauses (104) betragt.

Kreiselbrecher nach einem der Anspriiche 15-18,
wobei die zusatzliche Brecherflache (40) in einer ra-
dial vertikalen Ebene und auf einem bestimmten Ni-
veau in der vertikalen Richtung gesehen einen Win-
kel (y) von 1-30° mit der Brecherflache des AufRen-
gehauses (5; 105) auf demselben Niveau bildet.

Revendications

Enveloppe interne pour utilisation sur un broyeur gi-
ratoire (1) celle-ci (4 ; 104) étant destinée a entrer
en contact avec un matériau introduit au niveau de
la partie supérieure (17) du broyeur (1), lequel doit
étre broyé et ledit matériau est broyé au sein d’'un
espace de broyage (6) contre une enveloppe externe
(5; 105), lors du broyage I'enveloppe interne (4 ;
104) tourne sur son propre axe (CL) dans un premier
sens (R1), caractérisé par le fait que I'enveloppe
interne (4 ; 104) dispose d’au-moins une surface de
broyage supplémentaire (40; 140), laquelle en pro-
jection horizontale et vue selon le premier sens de
rotation (R1) fait état d’'une distance décroissante
par rapport audit axe (CL) et qui, a une premiére
extrémité (46 ; 146) située a I'extrémité aval de la
surface de broyage supplémentaire (40 ; 140) par
rapport au premier sens de rotation (R1) qui se trou-
ve a une premiere distance (D1) de I'axe (CL) et a
une deuxiéme extrémité (48 ; 148) située a I'extré-
mité amont de la surface de broyage supplémentaire
(40; 140) par rapport au premier sens de rotation
(R1) et qui se trouve a une deuxieme distance (D2)
de l'axe (CL), cette deuxiéme distance (D2) étant
supérieure aladistance (D1), de sorte que des objets
(S) peuvent étre introduits entre la surface de broya-
ge supplémentaire (40 ; 140) et I'enveloppe externe
(5; 105) prés de la premiére extrémité (46 ; 146) de
maniére a, pres de la deuxiéme extrémite (48 ; 148),
étre comprimés entre la surface de broyage supplé-
mentaire (40 ; 140) et I'enveloppe externe (5 ; 105)
puis broyés.

Enveloppe interne selon la revendication 1, lorsque
la surface de broyage supplémentaire (40 ; 140) du
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moins au niveau de la partie supérieure (20; 120) de
I'enveloppe interne (4 ; 104), se prolonge autour de
la circonférence de I'enveloppe interne (4 ; 104) se-
lon un angle (o)) d’au moins 20 degrés.

Enveloppe interne selon une des réclamations 1 et
2, lorsque la surface de broyage supplémentaire
(40 ; 140) est volteée.

Enveloppe interne selon une des deux revendica-
tions précédentes, lorsque la surface de broyage
supplémentaire (40; 140) par rapport a I'axe (CL) de
I'enveloppe interne (4 ; 104) aune forme en arc bom-
bée.

Enveloppe interne selon une des deux revendica-
tions précédentes, lorsque I'enveloppe interne (4 ;
104) comporte 1-8 surfaces de broyage supplémen-
taires (40, 42, 44 ; 140, 142) dont chacune, en pro-
jection horizontale et vue selon le premier sens de
rotation (R1), fait état d’'une distance décroissante
par rapport a I'axe (CL)

Enveloppe interne selon la revendication 5, I'enve-
loppe interne (4; 104) comportant au moins deux sur-
faces de broyage supplémentaires (40, 42, 44 ; 140,
142) qui sont symétriquement réparties le long de la
circonférence de I'enveloppe interne (4 ; 104)

Enveloppe interne selon une des deux revendica-
tions précédentes, lorsque la surface de broyage
supplémentaire (40 ; 140), vue en projection verti-
cale, au niveau de la partie supérieure (50) est incli-
née vers l'intérieur en direction de I'axe (CL) de I'en-
veloppe interne (4 ; 104).

Enveloppe interne selon la revendication 7, lorsque
la surface de broyage supplémentaire (40 ; 140) est
inclinée vers l'intérieur en direction de I'axe (CL) de
I'enveloppe interne (4 ; 104) selon un angle (B) de
1- 55 degrés par rapport au plan vertical, du moins
au niveau de ladite partie supérieure (50).

Enveloppe interne selon une des deux revendica-
tions précédentes, lorsque I'enveloppe interne (4)
comporte au-moins une étagere (26) se prolongeant
autour de I'enveloppe interne (4), un épaulement
(34) fourni avec la surface de broyage supplémen-
taire (40) formé sur ladite étagere (26).

Enveloppe interne selon la revendication 9, lorsque
I'étagére (26) est placée dans la partie supérieure
(20) de I'enveloppe interne (4).

Enveloppe interne selon une des revendications 1-8,
lorsque la surface de broyage supplémentaire (140)
se prolonge le long d'une hauteur (H,4q) dansle sens
vertical qui est a au moins 40% de la hauteur totale
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(Hiot) dans le sens vertical le long de laquelle a lieu
le broyage du matériau contre I'enveloppe interne
(104).

Enveloppe interne selon larevendication 11, lorsque
la différence entre ladite premiére distance (D10,
D11) et ladite seconde distance (D20, D21) diminue
progressivement par rapport a la distance croissante
a partir de la partie supérieure (120) de I'enveloppe
interne (104).

Enveloppe interne selon la revendication 11 ou 12,
lorsque la surface de broyage supplémentaire (140)
constitue une transition entre une premiére portion
de la circonférence (128), qui a chaque niveau de
hauteur a une distance constante (D10) par rapport
audit axe (CL), distance (D10) qui est égale a la dis-
tance de la surface de broyage supplémentaire (140)
au niveau de ladite premiére extrémité (146) par rap-
portal’axe (CL) surle niveau respectif et une deuxie-
me portion de la circonférence (129) laquelle, a cha-
que niveau de hauteur a une distance constante
(D20) par rapport audit axe (CL), distance qui est
égale a la distance de la surface de broyage supplé-
mentaire (140) au niveau de ladite deuxiéme extré-
mité (148) par rapport a I'axe (CL) sur le niveau res-
pectif.

Enveloppe interne selon une des revendications pré-
cédentes, lorsque ladite deuxieme distance (D2 ;
D20) est de 5 - 30% supérieure a ladite premiere
distance (D1; D10), du moins sur la partie supérieure
(20; 120) de I'enveloppe (4 ; 104).

Broyeur giratoire, qui comporte une enveloppe inter-
ne (4 ; 104) destinée a entrer en contact avec un
matériau introduit au niveau de la partie supérieure
(17) du broyeur (1), lequel doit étre broyé et ledit
matériau est broyé au sein d’un espace de broyage
(6) contre une enveloppe externe (5 ; 105), lorsque
I'enveloppe interne (4 ; 104), lors du broyage tourne
sur son propre axe (CL) dans un premier sens (R1),
caractérisé par le fait que I'enveloppe interne (4 ;
104) dispose d’au-moins une surface de broyage
supplémentaire (40 ; 140), laquelle en projection ho-
rizontale et vue selon le premier sens de rotation
(R1) fait état d’'une distance décroissante par rapport
audit axe (CL) et qui, a une premiere extrémité (46 ;
146) située a I'extrémité aval de la surface de broya-
ge supplémentaire (40 ; 140) par rapport au premier
sens de rotation (R1) forme une premiére distance
d’enveloppe (C1) par rapport a I'enveloppe externe
(5 ; 105) et au niveau d’une deuxiéme extrémité (48 ;
148) située en amont de la surface de broyage sup-
plémentaire (40; 140) par rapport au premier sens
de rotation (R1), forme une deuxieme distance d’en-
veloppe (C2) vers I'enveloppe externe (5 ; 105), cet-
te deuxiéme distance d’enveloppe (C2) est inférieu-
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re a ladite premiére distance d’enveloppe (C1), de
sorte que des objets peuvent étre introduits entre la
surface de broyage supplémentaire (40 ; 140) etl'en-
veloppe externe (5 ; 105) au niveau de ladite pre-
miére extrémité (46 ; 146) de maniére a, prés de la
deuxieme extrémité (48 ; 148), étre comprimés entre
la surface de broyage supplémentaire (40 ; 140) et
I'enveloppe externe (5 ; 105) puis broyés.

Broyeur giratoire selon la revendication 15, lorsque
la deuxieme distance d’enveloppe (C2 ; C21) est a
10 - 90% de la premiére distance d’enveloppe (C1;
C11), au moins de niveau avec la partie supérieure
(20 ; 120) de I'enveloppe interne (4 ; 104) lorsque la
distance d’enveloppe respective a été mesurée sur
la position de repos par rapporta'enveloppe externe
(5; 105).

Broyeur giratoire selon la revendication 16, lorsque
I'enveloppe interne (4) a au moins une étagére (26)
se prolongeant autour de I'enveloppe interne (4), un
épaulement (34) fourni avec la surface de broyage
supplémentaire (40) étant formé sur ladite étagére
(26), la deuxieme distance d’enveloppe (C2) étant
de 10-60% de la premiere distance d’enveloppe
(C1).

Broyeur giratoire selon la revendication 16, lorsque
la surface de broyage supplémentaire (140) se pro-
longe le long d’'une hauteur (H,44) dans le sens ver-
tical qui est au moins de 40% de la hauteur totale
(Hiot) dans le sens vertical le long de laquelle le
broyage du matériau a lieu contre I'enveloppe inter-
ne (104), la deuxieme distance d’enveloppe (C21)
étant de 40 - 90% de la premiére distance d’enve-
loppe (C11) de niveau avec la partie supérieure
(120) de I'enveloppe interne (104).

Broyeur giratoire selon une des revendications 15
-18, lorsque la surface de broyage supplémentaire
(40) vue selon un plan vertical radial et sur un certain
niveau dans le sens vertical, forme un angle (R) de
1-30 degrés avec la surface de broyage de I'enve-
loppe externe (5 ; 105) sur le méme niveau.
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